Aside from the aggregated information provided by price and quantity indexes, there is growing interest in index decompositions that reveal the contribution of each index component to overall index change. In this paper, we derive a "natural" decomposition of the Fisher price index that is directly implied by its linear homogeneity in price relatives. The proposed "Euler" weights not only indicate the total contribution of each component to total index change but also reveal which component had the highest or lowest marginal impact. Our results can readily be generalized to any index that satisfies the linear homogeneity property. Aside from the aggregated information provided by price and quantity indexes, there is growing interest in index decompositions that reveal the contribution of each index component to overall index change. In this paper, we derive a "natural" decomposition of the Fisher price index that is directly implied by its linear homogeneity in price relatives. The proposed "Euler" weights not only indicate the total contribution of each component to total index change but also reveal which component had the highest or lowest marginal impact. Our results can readily be generalized to any index that satisfies the linear homogeneity property.
Introduction
Price and quantity indexes play an important role in official economic statistics. Aside from the aggregated information provided by indexes, there is growing interest in additive index decompositions. These decompositions reveal the sources of the aggregate price or quantity changes by showing the contribution of each index component to overall index change. Paasche and Laspeyres indexes can easily be decomposed, but for the Fisher index (the geometric average of the Paasche and Laspeyres indexes) no unambiguous or "natural" decomposition is said to exist.
Instead, starting from either an economic or an axiomatic approach, different decompositions have been derived (see Reinsdorf et al. [2002] and Balk [2004] , e.g.).
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In this paper, we propose yet an alternative additive decomposition of the Fisher index. It is a "natural" decomposition in the sense that it is directly implied by the linear homogeneity of the Fisher price (quantity) index in next-period prices (quantities). This linear homogeneity property is an important requirement for indexes (see Balk & Diewert [2001] ), and our results can be generalized to any index that satisfies this property.
This paper is organized as follows. Section 2 introduces notation, provides some definitions and summarizes the "satisfactory" decomposition as reviewed by Balk [2004] . In section 3 we derive an alternative decomposition and in section 4 we compare the derived decomposition with the satisfactory decomposition. Section 5 summarizes the paper. The Appendix contains technical details.
Preliminaries
We consider N index components (commodities, e.g.) With the additional restriction that the weights sum to unity, In the following we concentrate on the Fisher price index. This is without loss of generality since all results can be transposed to the Fisher quantity index by using the price/quantity symmetry property. According to this property, switching prices and quantities transforms the Laspeyres, Paasche or Fisher price index to the corresponding quantity index, and vice versa (see Dumagan [2002] ). This symmetry property also leads to the following proportionality relation: Reinsdorf et al. [2002] and Dumagan [2002] . In the next section, we derive an alternative decomposition.
An alternative decomposition of the Fisher price index
As noted by Balk & Diewert [2001] , an important requirement for any price index P is that it is linearly homogeneous in comparison period (t=1) prices:
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Comparing (12) and (4), the linear homogeneity implies that the weights are defined as partial derivatives:
Because of this feature, we call these weights the "Euler" weights. Without specifying index P further, however, it cannot be determined whether (5) is also satisfied (i.e.
Euler weights summing to unity).
Let us now consider the Fisher price index. From (1) In the next section, we compare the decompositions (10) and (15) in more detail.
Comparison of decompositions
We start our analysis at the aggregate index level. As indicated by (16) As an alternative to straightforward normalization we can compute the weights that are closest (in mean-square sense) to the Euler weights but do sum to unity (i.e.
satisfy (5)). To find these weights, we specify the following optimization problem: The first term between square brackets is positive (see (16)). The first two terms on the RHS indicate that the excess of the summed Euler weights over 100% is allocated proportionally over the weights i w . 5 The last term between square brackets specifies a correction factor to the proportional reallocation of the weight differences. The unweighted average of this correction factor is one. When a component's price relative is greater (smaller) than the unweighted average µ of all components' price relatives, this factor is greater (smaller) than one. Hence, the last term on the RHS thus turns the unweighted average adjustment into a weighted average adjustment.
The larger a component's price relative, the larger the weight adjustment, and vice versa. However, considering the fact that in practice the sum of the Euler weights will be very close to unity, we would after all suggest using the unadjusted Euler weights for the Fisher index decomposition.
Let us know compare the weights at the individual component level. Using (1) 
Conclusions
The between the Laspeyres and Paasche indexes, the sum of the Euler weights is only 3 basis points above unity. On the individual weight level, we also derived normalized
Euler weights: these weights approximate the Euler weights in mean-square sense and sum to unity. However, considering the fact that in practice the sum of the Euler weights will be very close to unity, we would after all suggest using the unadjusted
Euler weights for the Fisher index decomposition.
Finally, we note that our results can be generalized to any index that satisfies the linear homogeneity property. We want to compute the weights that are closest (in mean-square sense) to the Euler weights but sum to unity (i.e. satisfy (5)). These weights are implied by the following optimization problem: (29) and (12)). Plugging this result in (31) gives: The first term between square brackets is positive (see (16)). The first two terms on the RHS indicate that the excess of the summed Euler weights over 100% is allocated proportionally over the weights i w . The last term between square brackets specifies a correction factor to the proportional reallocation of the weight differences. The unweighted average of the correction factors is unity. When a component's price relative is greater (smaller) than the average µ of all components' price relatives, the correction factor is greater (smaller) than one. The correction term thus turns the unweighted average adjustment into a weighted average adjustment. The larger a component's price relative, the larger the weight adjustment, and vice versa.
